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Suspension Strut Unit With Height-Adjustable Spring Collar 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a suspension strut of the type including a 
cylinder; a chamber surrounding the cylinder, the chamber being at least partially filled 
with hardenable material; and a spring collar having a sleeve section which is received 
in the hardenable material so that said material, in a solid state, transmits a supporting 
force from the cylinder to the spring collar. 

2. Description of the Related Art 

[0002] A suspension strut unit with a detachable spring collar is disclosed in DE 
85 10 058 U1, wherein the spring collar is supported by a retaining ring. The retaining 
ring in turn can be attached independently of the spring collar to the cylinder of the 
suspension strut unit, whereupon the overall structural unit thus formed is painted. The 
height of the spring collar is determined by the retaining ring and cannot be changed. 

[0003] DE 198 51 019 Cl discloses a suspension strut unit with a cylinder which 
carries a retaining ring for a spring collar, which can be adjusted and held in place 
permanently in the desired position. At least one groove is formed in the retaining ring, 
and at least one circumferential area of a sleeve section of the spring collar can be 
deformed in the radial direction so that it engages in this groove. The distance by which 
the groove extends along the sleeve section determines the maximum degree to which 
the height of the spring collar can be adjusted. 

[0004] DE 197 44 757 A1, furthermore, describes a spring assembly for motor 
vehicles, in which the height of a spring collar can be actively changed by the use of a 
hydraulic medium. A spring assembly of this type is intended especially for luxury class 
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vehicles. For these types of vehicles, it must be expected that the spring collar will be 
adjusted relatively often as part of the process of regulating the level of the vehicle 
body. 
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SUMMARY OF THE INVENTION 

[0005] It is an object of the present invention to provide a suspension strut unit 
with a height-adjustable spring collar that is especially suitable for making permanent 
height adjustments. 

[0006] This object is accomplished according to the invention in that the sleeve 
section of the spring collar can be installed inside the chamber at an angle to the 
cylinder. 

[0007] It thus becomes possible not only to adjust the height of the spring collar 
but also to adjust its angle with respect to the longitudinal axis of the suspension strut 
unit. It is therefore possible, for example, to set a compensation for the transverse force 
with respect to the elastic force of the vehicle suspension spring. 

[0008] A sleeve section of the spring collar has radial clearance with respect to 
the cylinder; this radial clearance limits the maximum angle of the spring collar. 

[0009] In addition, the sleeve section of the spring collar can be separated from 
the chamber by a certain radial gap. This achieves the object of orienting the angle of 
the chamber independently of the angle to which the spring collar is set. 

[0010] It is advantageous for the cylinder-side chamber to be formed by a support 
ring, which is permanently connected axially to the cylinder. 

[0011] In addition, the support ring has a sleeve and a base, and the sleeve 
section is held at least partially inside the sleeve of the support ring. 

[0012] According to one embodiment, the chamber has seals for sealing the 
radial clearance between the sleeve section and the cylinder and/or the radial gap 
between the sleeve section and the sleeve. This is done to prevent the uncontrolled 
escape of the hardenable material. 
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[0013] As an alternative, it is also possible for the radial clearance between the 
sleeve section of the spring collar and the cylinder to be at least almost completely 
closed off by a convexly shaped bearing area. 

[0014] The bearing area can be formed integrally with the cylinder. 

[0015] When the number of units is relatively small, however, there is also the 

advantageous possibility of using a separate bearing element to form the bearing area. 

[0016] A support ring, which is supported at an adjustable angle to the cylinder, 
offers the advantage that a very small radial gap can be obtained between the support 
ring and the sleeve section of the spring collar. 

[0017] Thus, the base of the support ring has a spherical bearing surface, which 
is supported in turn on a bearing disk with a cup-shaped bearing surface. The bearing 
disk absorbs the axial forces of the spring collar and also seals off the base of the 
support ring. 

[0018] To ensure optimal support of the support ring and the spring collar, the 
radii of curvature of the spherical bearing contour of the support ring and of the convex 
bearing area between the cylinder and the sleeve section of the spring collar have a 
common center point. 

[0019] Other objects and features of the present invention will become apparent 
from the following detailed description considered in conjunction with the accompanying 
drawings. It is to be understood, however, that the drawings are designed solely for 
purposes of illustration and not as a definition of the limits of the invention, for which 
reference should be made to the appended claims. It should be further understood that 
the drawings are not necessarily drawn to scale and that, unless otherwise indicated, 
they are merely intended to conceptually illustrate the structures and procedures 
described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Figures 1A and 1B are a partial cross-sectional views of different spring 
collars settable at an angle to the cylinder; and 

[0021] Figures 2A and 2B are a partial cross-sectional views of a spring collar 
with a bearing area which allows the chamber to be set at an angle. 
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 

[0022] Figures 1A and 1B show only a section of a cylinder 1, which carries a 
spring collar 3. The cylinder 1 may be part of a vibration damper or of a pneumatic 
spring. Inside the cylinder 1 , a piston is free to move axially back and forth, or a coaxial 
pressure tube can be provided, in which a working medium is sealed. 

[0023] A support ring 5 is attached to the cylinder 1 ; various means of attachment 
can be used. In this case a retaining ring 7 is shown, but a weld could also be used. 
The support ring 5 includes of a base 9 and a sleeve 1 1 , so that the support ring 5 and 
the cylinder 1 together form an annular chamber 13. The bottom end of the sleeve 
section 15 of the spring collar 3 fits inside the chamber 13 and is guided there with 
freedom of axial movement. Via the connecting opening 17 in the support ring 5, the 
chamber 13 is filled with a hardenable material 4 up to at least the bottom end 19 of the 
sleeve section 15. Hardenable materials which can be used include liquid plastics and 
curable metallic materials. 

[0024] Between the cylinder 1 and the sleeve section 15 there is a defined 
amount of radial clearance 21. In addition, the sleeve section 15 is separated by a 
radial gap 23 from the sleeve 1 1 inside the chamber 13. The spring collar 3 can thus be 
installed inside the chamber 13 at an angle to the cylinder 1. Seals 25a, 25b seal off 
the radial clearance 21 and the radial gap 23, so that no hardenable material 4 can 
escape from the chamber 13. 

[0025] When the cylinder 1 is a component of a vibration damper, a retaining 
device (not shown), for example, is placed on the spring collar 3 to level the vehicle 
horizontally at the end of the vehicle assembly process. As this is done, the sleeve 
section 15 of the spring collar 3 slides inside the chamber 13. After the height of the 
spring collar 3 and its angle to the cylinder 1 have been adjusted to the desired values, 
the chamber 13 is filled with the hardenable material 4 at least up as far as the bottom 
end 19 of the sleeve section 15. As soon as the hardenable material 4 has cured 
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sufficiently, the retaining device can be removed. The vehicle is now level, regardless 
of what equipment and accessories it may have in the individual case. During the 
adjustment process, the sleeve 1 1 , which forms the outside boundary of the chamber 
13, remains almost completely concentric with respect to the cylinder 1 . 

[0026] In alternative embodiments of Figures 2A and 2B, the radial clearance 21 
between the sleeve section 15 of the spring collar 3 is at least almost completely closed 
off by a circumferential convex bearing area 27. In addition, the base 9 has a spherical 
bearing surface 29, which is supported on a cup-shaped bearing surface 31 of a bearing 
disk 33 attached to the cylinder 1 . The radii of curvature Rl, Rs of the convex bearing 
area 27 and the cup-shaped bearing surface 31 have the same center M, so that the 
sleeve 1 1 and the chamber 13 can be moved around the center M to the desired angle 
with respect to the cylinder 1 synchronously with the sleeve section 1 5 of the spring 
collar 3 without jamming. The radial gap 23 between the sleeve section 15 and the 
chamber 13 is optimized to ensure effective centering. The base 9 of the support ring 5 
has a pass-through opening 35 which is larger than the diameter of the cylinder 1 . The 
gap 37 between the pass-through opening 35 and the cylinder 1 is sealed by the 
bearing disk 33. 

[0027] In Figure 2A, the convex bearing area 27 is formed by the walls of the 
cylinder 1 . As shown in Figure 2B it is also possible to use a separate bearing element 
39 with a convexly shaped bearing area, which is supported, for example, on a retaining 
ring 41 or possibly even directly on the base 9. 

[0028] The height and angle of the spring collar 3 are adjusted in the same way 
as described in connection with Figures 1A and IB. As the adjustment is being done, 
the inside walls of the sleeve section 15 slide along the convex bearing area 27. As in 
Figures 1A and IB, a hardenable material 4 is introduced in chamber 13 through 
opening 17 to a level at least the bottom end 19 of sleeve section 15. 
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[0029] Thus, while there have shown and described and pointed out fundamental 
novel features of the invention as applied to a preferred embodiment thereof, it will be 
understood that various omissions and substitutions and changes in the form and 
details of the devices illustrated, and in their operation, may be made by those skilled in 
the art without departing from the spirit of the invention. For example, it is expressly 
intended that all combinations of those elements and/or method steps which perform 
substantially the same function in substantially the same way to achieve the same 
results are within the scope of the invention. Moreover, it should be recognized that 
structures and/or elements and/or method steps shown and/or described in connection 
with any disclosed form or embodiment of the invention may be incorporated in any 
other disclosed or described or suggested form or embodiment as a general matter of 
design choice. It is the intention, therefore, to be limited only as indicated by the scope 
of the claims appended hereto. 
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